Studies of the potentially endogenous toxin TaClo (1-trichloromethyl-1,2,3,4-tetrahydro-beta-carboline) in neuronal and glial cell cultures.
1-Trichloromethyl-1,2,3,4-tetrahydro-beta-carboline (TaClo) is the first representative of a new class of highly halogenated heterocycles. The similarity of the beta-carboline framework to the chemical structure of the dopaminergic neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) prompted us to investigate the neurotoxic potential of this compound. For this purpose, primary cell cultures of C57/B16 mouse mesencephalon containing dopaminergic neurons were used. Cells were grown for 10 days and exposed to the toxin for 24 hours. The morphological changes observed in tyrosine hydroxylase immunoreactive (TH-IR) neurons and glial cells included swollen dendrites and soma, loss of axons and dendrites. At a TaClo concentration of 100 microM, the number of TH-IR neurons was decreased by 50%. In case of astrocyte cultures, changes became evident and at concentrations between 50-100 microM, a cell loss of 50% was observed. Furthermore, uptake of dopamine (DA) was reduced by 43% at 100 microM TaClo. Simultaneously, the DA content was significantly reduced by 66% at 100 microM.